PURPOSE Recent evidence in Latino communities indicates substantial self-medication with antibiotics obtained without a prescription (WORx). We implemented and evaluated a culturally sensitive educational intervention to decrease antibiotic self-medication.
INTRODUCTION
A ntibiotic resistance is a global problem with a strong impact on morbidity and mortality. [1] [2] [3] [4] Excessive use of antibiotics contributes to antibiotic resistance. 5, 6 Consequently, reducing inappropriate use is key to many resistance initiatives, most of which focus on controlling prescribing by health care clinicians. 1, 4 This strategy does not address self-medication with antibiotics, which occurs in many countries but is particularly problematic where the use of antibiotics without a prescription (WORx) is encouraged by no or lax laws restricting antibiotic sales. [7] [8] [9] These issues are particularly challenging in Latin America. 10, 11 historically been concentrated in certain metropolitan areas, such as New York and Los Angeles, and the southwestern United States. More recently this population has dispersed to states with smaller cities or more rural areas, such as South Carolina. The goal of this project was to implement and evaluate a culturally sensitive educational intervention to decrease self-medication with antibiotics in the Latino community.
METHODS

Design
We implemented a community-based intervention. A survey of the Latino community in the Charleston, South Carolina, in 2004 was used as a pretest. 12 We implemented the intervention in Charleston in 2007 and early 2008. After the intervention we conducted a survey of the Charleston Latino community and in a comparison area (Greenville, South Carolina) in 2008 that did not receive the intervention. The measures and questions used in the 2004 survey were reused in 2008. Greenville is more than 200 miles from Charleston and functioned as a control community because the intervention was not disseminated in Greenville.
Intervention
A series of focus groups, with members of the Latino community to assess factors that contribute to inappropriate use of antibiotics, was used to develop the educational intervention. 13 Findings in the focus groups indicated that Latinos may prefer to bypass the medical provider and instead directly obtain medication from a supplier within their community. Accordingly, educational messages tailored to the conventional health care process are likely to be ineffective. Based on this information indicating specifi c cultural beliefs regarding self-medication with antibiotics, we created patient education pamphlets and public service advertisements for Spanish-language newspapers. The educational initiative, entitled "Solo Con Receta," meaning "only with a prescription," focused on the risks involved in self-medication and the benefi ts of receiving a diagnosis and treatment recommendations from the formal health sector.
Our educational intervention was multifaceted and focused on 3 points of dissemination: community sites, newspaper, and radio. We distributed more than 1,000 pamphlets in quantities of 15 to 60 at 34 community sites (physician offi ces, churches, English as a second language classes, Mexican restaurants, and Mexican food stores). We placed 3-inch by 5-inch advertisements with the heading Solo Con Receta and a bulleted message in 2 different Spanish language newspapers for 3 months each. A member of our team broadcast 2-hour programs focused on antibiotic use, resistance, and risks of self-medication on a monthly local Spanish-language radio health show.
The intervention lasted from July 2007 to March 2008 and occurred only in the greater Charleston area. The Spanish-language newspapers were not distributed in the control area of Greenville, and the radio station did not broadcast to Greenville, thereby decreasing potential contamination by the intervention. This study received Institutional Review Board approval from the Medical University of South Carolina.
Participants and Data Collection
Self-identifi ed Latinos adults (aged 18 years or older) were recruited in Charleston, South Carolina, area and in Greenville, South Carolina. Data were collected between April and June 2008. Our focus group data suggested that many individuals would self-medicate without going to the doctor, so collecting data in health care settings may not yield the necessary crosssection of the Latino population. 16 Because there was no census listing of eligible individuals, we used a site-based sampling method to recruit a representative sample, a strategy commonly used to access hard-to-reach populations. 17, 18 Briefl y, this approach is based on the idea that every resident is a member of at least 1 group, or site. Sites can include, but are not limited to, trailer parks, migrant camps, community centers, and church congregations. Sites are then chosen, and respondents are selected from a variety of sites. The resulting sample should refl ect the variability in the community. Other studies of Latinos have used similar methods and recruited individuals from health clinics, social service agencies, community centers, work sites, and public venues that have a large number of Latinos. [19] [20] [21] Interviewers were Latino immigrants to the United States and bilingual. The interviewers went to locations with high concentrations of Latinos using the venues and strategies detailed above. Participants received an explanation of the survey and provided verbal consent before data collection. The survey questionnaires were administered by the interviewer. Participants received a gift card to a local store as compensation.
Survey Instrument
Our survey questionnaire was based on previously used and validated instruments designed for use in the Latino population. To provide continuity and comparison with the 2004 survey, we used the 2004 survey questionnaire with additions regarding an assessment of the exposure to the intervention. Details of the instrument development and the multiple pretests have been previously described. 12 In training the interview- To assess attitudes and behaviors toward self-medication, we evaluated respondents' belief in whether antibiotics WORx should be available in the United States, the future likelihood that a respondent would import antibiotics WORx into the United States, and the acquisition of antibiotics WORx in the United States within the past 12 months. Although the time between the start of the intervention and the evaluation was only 9 months, we believed that because the intervention started in the summer and the evaluation was undertaken in the late spring, asking people to think back over the last year would evaluate peak times for antibiotic use.
Additionally, we asked where and why respondents obtained antibiotics WORx and what illnesses they treated.
Analysis
We computed χ 2 tests to examine potential differences and possible changes pre-and postintervention in Charleston and between Charleston 2008 and Greenville 2008. Because the primary intervention was educational, exposure to appropriate antibiotic-use messages was evaluated for association with attitude toward antibiotics WORx and current antibiotic WORx use. Because of the nonrandomized, community-oriented nature of the design, we evaluated the impact of the intervention through several logistic regressions controlling for potential confounders. We computed a logistic regression with belief in antibiotics available WORx (yes/no) as the dependent variable that included the following independent variables: city (Greenville vs Charleston), exposure to an antibiotic overuse message (yes or no), sex, age, education, insurance (yes or no), education (high school or greater or less than high school), health status (excellent or very good to good, or fair to poor), years in United States, country of birth (Mexico, Caribbean, other), and whether the individual had purchased antibiotics WORx outside the United States. A second logistic regression was computed with the likelihood of importing antibiotics on next trip outside the United States (very likely or likely, neither likely nor unlikely, or unlikely or very unlikely) with the same independent variables specifi ed above. We also computed a logistic regression predicting having gotten antibiotics WORx in the United States in the past 12 months (yes or no) for those who acknowledged ever acquiring antibiotics WORx in the United States. The independent variables included were the same as in the previous regressions.
Because our intervention included Spanish-language newspapers and radio programs, it was diffi cult to ask individuals whether things they read in the newspaper or heard on the radio were specifi c to our activities. We did ask about whether individuals had seen our specifi c Solo Con Receta educational pamphlets. Consequently, we computed additional regressions substituting exposure to Solo Con Receta pamphlets for exposure to any antibiotic overuse message. Table 1 Only respondents with complete data were used for analyses. The majority of respondents have been exposed to messages urging appropriate use of antibiotics whether or not it was our intervention. The results displayed in Table 3 indicate that there is little relationship between exposure to messages educating individuals regarding appropriate use of antibiotics and beliefs that antibiotics should be regulated, likelihood of importing antibiotics, or recent acquisition of antibiotics WORx. This pattern exists across both cities combined and in within-group analyses. Table 4 displays reasons individuals obtain antibiotics WORx. When asked why antibiotics WORx should not be available, most respondents described the dangers of using antibiotics and the need for medical supervision in their use because of lack of knowledge by laypersons. Only 1 person stated antibiotics WORx should not be available because they are illegal. Many of those that responded that antibiotics should be available WORx mentioned avoiding cost and an ability to rely on past experience or other knowledge for self-diagnosis as reasons. Some respondents also described antibiotics as harmless and described their use as preventive.
RESULTS
Logistic regressions all indicated that the strongest predictor of attitudes toward antibiotics WORx or use of antibiotics WORx in the United States was past purchase of antibiotics WORx outside the United States. The analysis evaluating acquiring antibiotics WORx in the last 12 months showed that after adjustment for other predictor variables, those with less than a high school education were less likely to have acquired antibiotics WORx (OR = 0.38; 95% CI, 0.18-0.79), and individuals in Charleston were more likely than those in Greenville (OR = 1.81; 95% CI, 1.02-3.22) to have acquired them. The strongest predictor was past purchase of antibiotics WORx outside the United States (OR = 5.72; 95% CI, 3.12-10.48). No other variables were signifi cant for that regression. When evaluating whether antibiotics WORx should be available, the Charleston sample was more likely to believe they should be available (OR = 1.60; 95% CI, 1.05-2.44), and those without insurance were more likely to think they should be available (OR = 1.95; 95% CI, 1.23-3.07). Once again the strongest predictor was past purchase of antibiotics WORx outside the United States (OR = 2.53; 95% CI, 1.69-3.77). The regression analysis evaluating the likelihood of importing antibiotics into the United States showed that those who had been in the United States for fewer than 6 years were more likely to import antibiotics in the future (OR = 1.64; 95% CI, 1.03-2.62). Similarly, women were more likely than men to report a higher chance of importing antibiotics (OR = 1.59; 95% CI, 1.03-2.45). As with the other 2 regressions, the strongest predictor was past purchase of antibiotics WORx outside the United States (OR = 3.01; 95% CI, 1.95-4.65).
When we used exposure to our pamphlets rather than exposure to any antibiotic overuse message, the results indicated that exposure to our patient education pamphlets was not a signifi cant predictor of use of antibiotics WORx in the past 12 months (OR = 0.85; 95% CI, 0.27-2.63), or even belief that antibiotics should be available WORx (OR = 0.58; 95% CI, 0.24-1.44).
DISCUSSION
In this evaluation of a communitybased intervention designed to decrease self-medication with antibiotics obtained WORx by adults in the Latino community, the overall results were disappointing. A substantial proportion of respondents had acquired antibiotics WORx in the United States for self-medication. Although most adults (69.0%) surveyed in the intervention community had read or heard something on the radio regarding the appropriate use of antibiotics, the exposure did not lead to differences in attitudes toward nonprescription antibiotics or having bought them in the last 12 months. The primary predictor for believing that antibiotics WORx should be available and acquiring antibiotics WORx is the respondent's past behavior of purchasing antibiotics WORx outside the United States. 
SEL F -MEDIC AT ION O F A NT IBIOT IC S
These results suggest that usual forms of health education may not be suffi cient to overcome the infl uence of past behavior. Thus, this behavior may be particularly resistant to change. Past research suggests that a patient's past experience in care seeking and treatment use infl uences future expectations for treatment of respiratory tract infections. 15, 22, 23 European countries have grappled with the issue of antibiotic self-medication and found similar factors affecting the likelihood of selfmedication. 24 They found that a belief in the appropriateness of self-medication with antibiotics and the perceived availability of antibiotics WORx was related to an increased probability of selfmedication. They concluded that interventions aimed at preventing self-medication should include both public education and enforcing regulations regarding sale of antibiotics. An intervention study in Spain, a country with a high degree of antibiotic resistance and self-medication, that included public education and pharmacy oversight was moderately successful over a 5-year period. The present data are similar to those found in other studies that suggest antibiotic self-medication may not be affected by greater access to care because of the belief that physician consultation is not necessary before treatment. 12, 13, 26 Using such strategies as acquiring antibiotics without a prescription from tiendas and pharmacies within the United States does seems to be a cultural artifact of the loosely regulated sale of antibiotics in Latin America.
14 This practice has appeared in cities with long-standing Latino populations, such as New York City, and occurs in locations, such as Charleston, with a relatively recent infl ux of Latinos.
Our fi ndings highlight the need to devise effective interventions to deal with self-medication with antibiotics in the Latino community. Education alone may not be enough. Data from New York City indicated that in Latino neighborhoods, as opposed to predominantly non-Hispanic black or non-Hispanic white neighborhoods, antibiotics WORx were remarkably available in the neighborhood stores.
14 As the Latino community becomes more entrenched, the cultural habits from the home countries are supported by the growing ethnic infrastructure. It may be that a greater focus on regulation of the selling of antibiotics WORx is necessary. Our hypothesis was that an intervention focused on decreasing demand for antibiotics would be suffi cient, but it appears that decreasing the supply of antibiotics WORx needs to be an integral part of a comprehensive intervention.
This study has several limitations. First, only Latinos were surveyed, and the message was only given in Spanish. Individuals from other countries where antibiotics are available WORx might have similar patterns of self-medication with antibiotics acquired WORx. 23 The large recent infl ux of Latino immigrants and the ease of movement back and forth between Mexico and the United States, however, make Latinos an ideal target group for crafting public health messages to address self-medication with antibiotics.
Second, this study focused on relatively limited strategies to expose the community to the educational message. For example, although we were given hour-long slots on the Spanish language radio station at 2 different times during the 9-month intervention to talk about the dangers of self-medication with antibiotics, 2 hours would not be considered an intense educational intervention for many in the community. Further, even though only a minority of individuals acknowledged seeing our pamphlets for Solo Con Receta, most individuals in Charleston acknowledged being exposed at some point to a judicious antibiotic use message.
Third, the intervention was relatively short-lived to see a substantial change in behavior. The intervention only covered 1 primary season for illness. Future interventions may benefi t from longer periods.
Fourth, although we pretested the pamphlets on a group of Latinos before introduction of the intervention, we did not formally assess the literacy level of the study population. Thus, the materials may have been written at too high a level to be understood by the community.
Fifth, our samples were composed of Latinos from different countries of origin. Although past studies suggest that Latinos from different countries of origin and individuals from countries where antibiotics are available WORx in general tend to be higher in selfmedication, these origin differences may have affected their beliefs and behavior. 13, 15, 24, 26, 27 
Finally, the increased use of antibiotics in the intervention community compared with the control community may have resulted in the intervention actually increasing the awareness of the availability of antibiotics without a prescription in the intervention community and subsequently given rise to higher antibiotic usage.
In conclusion, interventions are necessary to promote the appropriate use of antibiotics in the Latino community in the United States. Successful interventions may need to incorporate education about the rationale for why antibiotics are regulated in the United States. 
